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ABSTRACT 
The impacts of options introduction on the underlying securities are examined in this 
paper by looking at twelve stocks which have options listed on them on the Stock 
Exchange ofHong Kong since September 1995. We find that listing of options does 
not lead to significant average excess returns for the optioned stocks. For the 
individual stock, the result is also random that there is no tendency for the stocks to 
experience permanent positive abnormal returns. On the other hand, a price effect 
seems to be associated with the announcement of options listing since small positive 
excess returns, whether under the mean adjusted model or the market adjusted model, 
are consistently reported on the first day after the announcement date. However, the 
effect is not permanent. The event studied also does not show any cross-effects on the 
whole market. Moreover, we do not observe substantial decline in excess retums 
volatility ofthe underlying stocks after listing of options. Nor change in systematic risk 
can be found. Furthermore, similar results are identified for event periods of two 
different lengths: day -10 to +10 and day -20 to +20 around the event. The contrary 
results to that of US market can be attributed to the unmaturity of the Hong Kong 
market. 
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Rationales of the Research 
Options offers investors an alternative market in which to manage financial risk. The 
growing importance of derivative products is shown by the growing number of 
international investors who require exposure to the equity market and the ability to 
track, or outperform the major market benchmark indices\ 
Options are generally described by the nature of their underlying instruments, including 
stocks, stock indices, foreign exchange and futures. An option on common stock is a 
stock option. The first exchange traded options were launched in Chicago in 1973. 
Since then activities in options trading have flourished. Stock options trading was 
commenced in 8 September 1995 on the Stock Exchange ofHong Kong (SEHK). In 
this project, the focus is on the study of impacts of stock options on the underlying 
securities. Rationales for carrying the research can be explained by both academic and 
practical view. 
Academic view: Under Option Pricing Theory, Black and Scholes (1973) consider 
options as redundant securities. This option pricing model rests on the assumptions 
1 Understanding Options, Hong Kong Futures Exchange Ltd., p.2. 
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that the stochastic processes of the stock and the riskless bond are exogenously 
specified and that the market composed of these two basic securities is complete. The 
latter assumption implies that the payoff on an option can be duplicated by a self-
financing investment strategy in the stock and the instaneously riskless bond. Without 
the existence of arbitrage opportunity, option introduction has no price effect on the 
underlying security. 
However, the market completeness assumption requires a particular resolution of the 
uncertainty in the model which may be an inaccurate representation of actual financial 
markets. Lumpiness in the information released by firms, for example, generates 
discontinuous components in equilibrium stock prices . In this context, an option 
written on a stock cannot be duplicated by a trading strategy in the stock and the bond. 
The option expands the opportunity set of investors as it enables them to achieve 
payoff patterns which cannot be attained in its absence. Provided there is sufficient 
diversity among investors, the option will be traded in equilibrium and its contractual 
characteristics (maturity date, exercise price) will affect the equilibrium stochastic 
process followed by the underlying stock. When the market is incomplete, the 
introduction of option will then have an effect on equilibrium prices and allocations. 
Previous event studies have pointed out that options listing can lead to price increase 
and stability of return on the underlying stocks (Conrad, 1989; Detemple and Jorion, 
1990). 
2 The empirical evidence suggests that daily stock price changes includejump components. See 
Jarrow and Rosenfeld (1984), Ball and Torous (1985) and Jorion (1988). 
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Though considerable research have been taken on the topic, none is found for the 
specific market in Hong Kong. With the trading of stock options in the SEHK since 
September 1995, it is challenging to engage in an empirical research for studying the 
market, applying various financial concepts in examining the effects ofoptions listing. 
Practical view: Pursuing the role of Hong Kong as a regional financial center, SEHK 
has tried to introduce new derivatives to make the market more complete. Futures and 
options are some ofthe new products. However, questions have been raised about this 
function after the stock market crash in 1987 while some disreputable incidents like 
Baring Accident have increased the public concerns on merits of derivatives from the 
business community. In order to enhance the efficiency and structure of the market, it 
is essential for SEHK to regulate the market well. As the SEHK may launch out more 
and more stock options in future, the empirical findings from this research would be 
helpfiil for the Exchange when they consider new options listings and useful for market 
practitioners when new stock options are introduced. 
Outline of the Report 
The paper is organized in nine chapters. In Chapter I a brief background of stock 
options is presented. Chapter II outlines the objectives of this research. A detailed 
review of theoretical and empirical literature is provided in Chapter IV. Chapter V 
describes the data source and the methodology employed in the paper. Chapter VI 
reports the findings. Then Chapter VII carries the discussion of the results. Chapter 
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VIII contains a summary and conclusion of the research followed by recommendation 
in Chapter IX. 
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CHAPTERII 
BACKGROUND OF STOCK OPTIONS 
Definition of a Stock Option 
A stock option is a contract between two parties, a buyer and a writer. It confers on its 
owner the right, but not the obligation, to buy or sell a given quantity of a specific 
security at a fixed price on or before the maturity date. Its value is derived from the 
value and characteristics of the underlying security. 
The essential attribute of an stock option is that it offers the holder the right to trade 
the security. This is a concept that is clearly understood by anybody who has ever had 
the experience ofbuying insurance. When you buy insurance, you eliminate a degree of 
uncertainty at a known cost. Likewise, an investor buying a put option on some stocks 
that he or she already owns replaces the uncertain fate of the stock with a guarantee 
that, regardless ofhow low the stock price might fall during the life of the option, he 
or she is able to capture a predetermined value. This protection feature is similar to an 
insurance policy. 
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Differences from the Common Stock 
Options differ from common stock in that they are simply a contract between buyers 
and sellers in which a buyer is willing to pay a price to obtain certain rights and a seller 
is willing to grant these right in return for the price. Unlike common stock, the number 
of outstanding options depends solely on the number of buyers and writers interested 
in receiving and conferring the right. If an option is not closed out or exercised prior to 
the expiry date, it ceases to exist. 
An option does not have a certificate recognizing ownership, as common stock has. 
Options position are indicated on printed statements prepared by the buyer's or seller's 
brokerage firm. 
Stock ownership provides the holder with a share of the company, representing voting 
rights and the right to dividends. Options owners participate only in the potential 
benefit ofthe stock's price movement. 
Benefits of Stock Options 
The benefits of options come in three forms. First, they are used for hedging purposes, 
to manage the risk in a stock position. Secondly, options are used as a means of 
income enhancement to earn premium by those willing and able to write. Finally 
options are used as leverage for maximizing returns. 
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Equity options can also benefit stock trading in several ways. 
Hedging purpose: The ability of options to hedge and reduce risk should make 
investors more willing to trade in the cash market. There is no real danger ofinvestors 
trading options instead of stocks, to the detriment of stock trading. A stock market 
where risk can be managed will be more popular, not less. 
Increase market liquidity: The hedging activities of professional options traders and 
market makers will enhance the liquidity of the underlying market still further and 
increase stock trading. Besides, as opposed to a cash-settled index option market, 
there is a physical delivery of stock in the equity option market. Thus, liquidity in the 
stock market can be enhanced as delivery of stocks activities increase. 
Stabilize volatility: Options tend to reduce volatility in the underlying stock market. 
Options allow investors to use gearing to enter a stock position and provide insurance 
to manage the risk of an existing position. This must limit the urge to buy or sell in a 
panic. 
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Overview of the Hong Kong Market 
The SEHK phased the options in stock by stock since 8 September 1995. Hong Kong 
and Shanghai Banking Corporation Holdings was the first introduced stock option and 
by the end of that year, a total of nine option classes had been made available for 
trading on relevant underlying stock which represented approximately 65% of the 
Hang Seng Index market capitalization. Despite infancy of the market, it has already 
established itself in the global options league. In terms of trading volume, the Stock 
Exchange was ranked the 13th largest options exchange in the world early last year^. 
However, the robust trading volume could not be sustained. 
Regarding the product category, both call and put options are introduced on each 
stock, and they all are American style with delivery of the underlying securities on 
exercise using the Isolated Trades function of Central Clearing and Settlement 
System .^ Trading takes place via an electronic, screen-based auto-matching system, 
which is completely separate from, and independent of, the exchange's Automatic 
Order Matching and Execution System that is used for stock trading. To ensure 
liquidity there is a provision for market makers in the options market. 
3 In January 1996, a turnover of 224,786 contracts was recorded. 
4 It is an electronic system operated by Hong Kong Securities Clearing Company Ltd. to clear stock 
trades among stockbrokers whereby settlement takes place in a book-entty form in lieu of physical 




There are different views to the effect of derivative securities on primary markets. On 
one side, the use of the options may allow the investor to take positions in the 
underlying security which were not possible prior to option introduction. For example, 
institutional features such as trading restrictions could have made a position costly or 
even prohibited it altogether; one example of such features is a short sale restriction. 
By making some investment positions less costly, it can be argued that the options may 
also allow new information about the security to enter the price directly for the first 
time. As an illustration, the options may be used to more easily obtain a short position 
in the security. Some pessimistic traders, restricted from shorting in the securities 
market, may be able to trade directly on their negative information in the options 
market. However, any new information entering the options market would have been 
estimated by rational traders and influenced their price expectations (Diamond and 
Verrecchia, 1981). The new information itself should not cause a systematic price 
effect although the decrease in information estimation costs may affect the security 
price at initiation of trading. Under this situation, the introduction of the option may 
improve the welfare of previously restricted traders and be associated with a price 
effect. 
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In contrast, there has been popular support for the notion that options (and derivative 
securities in general) may instead be detrimental to investors. This argument states that 
trading in these instruments may be 'driving down the value of stocks and other 
securities'^ presumably by increasing volatility in the underlying markets. 
Early empirical studies of option introduction found little effect on the underlying 
stock. Using small samples, Trennepohl and Dukes (1979), Klemkosky and Maness 
(1980) and Whiteside, Dukes and Dunne (1983) report that changes in the volatility 
and in the systematic risk ofthe underlying security around option introduction dates 
appear to be largely random. Using larger samples, later studies of Conrad (1989) and 
Detemple and Jorion (1990) however, find a permanent increase in the price ofthe 
underlying security and a decrease in the volatility ofits excess return. The price effect 
appears to be associated with the listing date and not the announcement date. 
Based on the previous research, this paper aims at investigating the price effect of 
options introduction. Whether the listing or announcement of an option in fact has a 
price effect on the underlying stock and, if so, what this price effect may be are the 
major concerns. 
Moreover we examine the volatility of the optioned stocks to test the influence of 
options introduction on stabilizing the underlying stocks' returns. 
In addition, the theory which suggests cross-effects on stock market is also studied. 




Owing to the short history of stock options in Hong Kong, no research concerning the 
related topic has been found. Fortunately, ample researches on the relationship 
between stocks and options markets can be found in western countries, particularly the 
United States, which form the theoretical framework for our study. 
Theoretical Literature^ 
Provision of investment choice 
The distinctive feature of derivative assets that researchers focused on early in the 
literature is the role of these assets in making the securities markets more complete. 
Ross (1977), Hakansson (1978) Breeden and Lizenberger (1978) Arditti and John 
(1980), argue that introduction of options expands the opportunity set faced by 
investors, thus providing investment choices that did not exist before. While the 
payoffs from a derivative asset could be replicated by existing assets, the cost of doing 
so would be high or even infinite, if regulatory or institutional constraints prevent 
certain portfolio positions. On the contrary, one cannot conclude that investors must 
6 Source from Damodaran and Subrahmanyam (1992). 
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be increasingly better off after options introduction. Take an example, there may be a 
feedback effect on the prices of existing assets that make investors worse off. 
However, it is reasonable to think that investors are better offby the expansion ofthe 
opportunity set they face in most cases. As a result, one could argue that this reduces 
the required return ofinvestors and increases the price of the underlying assets. 
Efficient allocation of risk-bearing 
Most models for pricing derivative assets presume that the process generating the 
returns on the underlying asset is given. However, there may be interactions between 
the underlying asset market and the market for the derivative assets. DeTemple and 
Selden (1987, 1988) assume that investors have quadratic utility. When an option is 
introduced, it permits less risk-averse investors, who also believe that volatility of the 
underlying asset will be high, to shift their demand to options and sell some of their 
endowed shares of the stock. More risk averse investors with lower volatility estimates 
exhibit the reverse behavior. These shifts in demand result in a more efficient allocation 
of risk-bearing. It also implies that the existence of an options market allows the 
diverse opinions of investors about underlying asset's volatility to be reflected in the 
current asset price. As the reaction of the low risk assessment investors has a greater 
magnitude, the total demand for the stock increases. To reestablish equilibrium, the 
stock price must increase. Furthermore, the volatility of the stock rate of retum 
decreases since the stock's payofFis unchanged. 
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Information efficiency 
Theoretically, existence of stock options makes it easier for investors to trade and 
profit on private information, thereby increasing the incentives to collect information. 
Diamond and Verrechia (1987) say that restrictions on short selling impede investors 
from trading on bad news. Prices adjust much more quickly to negative information 
after restrictions on short sales are removed, possibly through the introduction of put 
options. 
Destabilizing effect 
Arguments about destabilizing effect of options trading rely on two factors. The first is 
the existence ofuninformed speculators in the market, which in the presence oftrading 
frictions, could cause price bubbles. The second is the increase in the speed ofresponse 
of certain market participants such as index arbitrageurs, or purveyors of portfolio 
insurance, who buttress market declines or increases, adding to volatility. Stein (1988, 
1989) argues that there are informational externalities of trading in derivatives assets, 
which cause a change in the information content of the price of the underlying asset. In 
this model, speculation using derivative assets has two effects. The first one is the 
conventional one which allows investors to pool risks more efficiently and leads to 
price stability. The other, in the opposite direction, is that speculative agents with 
inferior information can affect the information content of prices adversely. It is possible 




Detemple and Jorion (1988) demonstrates the existence of cross-effects on stocks. It is 
intuitive since options create hedging possibilities not only for the underlying stock but 
also for other correlated securities. 
Based on the literature, options listing has led to the following impacts: 
• Stock options help to improve the welfare of market participants by making market 
more complete. This improvement in welfare may lead to a one-time increase in the 
equilibrium stock price as well as lower required retum afterwards. 
• The options introduction has two conflicting effects. One is a stabilizing effect 
which should exhibit itselfin a reduction in the variance of return on the underlying 
assets. The other which is related to speculation is destabilizing effect and can 
cause the volatility to increase. Thus the net effect can be either positive or 
negative depending on the magnitude of the stabilizing and destabilizing effects. 
• Introduction of options has cross-effect on correlated stocks in addition to the 
direct effect. 
• The availability of options allow the market to reflect new information more 
quickly since investors can adjust their portfolios speedily and with lower 
transaction costs. 
• Options can make it easier for investors to trade on private information and hence 
increase the quantity and improve the quality of information available about the 
underlying stocks. 
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• There are micro-structure effects associated with the opening of options market, 
for instance, a reduction ofbid-ask spread and an increase in trading volume. 
The first three points are more related to our study. 
Empirical Evidence 
Price effect 
Under the condition that options can help to complete markets and lead to an increase 
in the equilibrium price of the underlying asset, there would be a positive abnormal 
return associated with the introduction of options. Branch and Finneraty (1981) find 
average cumulative abnormal return of 12.5% in the 47 weeks preceding the listing. Of 
this, about 4% takes place in one week before the event. DeTemple and Jorion (1990) 
document positive cumulative abnormal returns averaging 2.8% in the two weeks 
around option listing. Besides, they find that the listings in the earlier years had a 
higher positive impact than those in the more recent period. 
Conrad (1989) makes an attempt to distinguish between the announcement of a new 
listing and the actual listing. She finds that a positive cumulative abnormal return 
averaging 2.95% during the period from 10 days prior to 10 days after options listing. 
However, she finds no price effect around announcement dates. 
Damodaran and Lim (1991b) examine the effect of listing of put options and compute 
a negative listing effect of -1.2% during the period from 10 days prior to 10 days 
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subsequent to options listing. The negative listing effect of put options is consistent 
with the argument ofFiglewski (1981a) who suggests that put options permit investors 
to get around short sales constraints more efficiently and allow bearish views to be 
reflected in market prices. 
Demodaran and Lim (1991a) investigate the mean returns before and after the listing 
ofoptions. They identify no change in the mean daily excess returns after the listing. 
In summary, there seems to be evidence that the listing of options is associated with 
positive excess returns. 
Volatility effect 
The first study on the relationship between option listing and underlying stock price 
volatility was performed by the CBOE (1975). The study fmd that there is a tendency 
for the volatility of stock returns to decrease after the listing of options, though no 
significance test is provided for the result. 
Studies by Hayes and Tennenbaum (1979), Nabar and Park (1989) find that the 
optioned stocks experience a decrease in volatility relative to non-optioned stocks. 
Similarly, Whiteside, Duke and Dunne (1983) find out 90% of the optioned stocks 
have lower variances after a year of listing. Using multi-variate analysis, Ma and Rao 
(1986) conclude that stocks with low returns, high risk, lower trading volume and 
lower growth potential are likely to be stabilized by the introduction of options. When 
options become available uninformed traders hedge the risk of underlying stocks by 
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maintaining opposite positions in the options market. On the other hand, informed 
traders, capitalizing upon their information hold outright positions in options. 
Although the hedging behavior tends to reduce the noise in the stock market, the 
speculating behavior of informed traders tends to generate noise. For more volatile 
stocks, which were mainly traded by uninformed investors, the options market 
provides a new outlet to reduce risk. In contrast, for stocks traded by informed 
investors the availability ofoptions may allow them to hold a more leveraged position 
by simply trading in options. The additional noise generated in the options market will 
eventually increase the volatility of underlying stocks. As a result, stocks that were 
volatile (mainly traded by uninformed traders) will be stabilized by options trading. 
Conversely, stocks that were more stable will be destabilized by options trading. 
Using different measures ofvolatility, Bansal, Pruitt and Wei (1989) identify squared 
daily retums are lower by 6.4% after option listing while Skinner (1989) concludes that 
the variance decreases by 10-20% in raw retums depending on the time interval used. 
Conrad (1989) uses the volatility of excess returns and finds that the variance of daily 
excess returns declines from an average of2.29% in the 200 days before listing to an 
average ofl.79% in the 200 days after listing. Moreover, Detemple and Jorion (1989) 
discover a decline of 7.3% in the volatility of the underlying stocks excess retums 
following listing of options. 
Another aspect of risk, the systematic risk measured by the beta of the underlying 
stock, has also been examined by Trennepohl and Dukes (1979), and Klmekosky and 
Maness (1980) that the lower betas are found after listing. However, more recent 
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Studies (Skinner, 1988; Conrad, 1989; Damodaran and Lim, 1991a) do not find any 
statistically significant change in betas when options are introduced. 
In summary, there seems to be very strong evidence that the first-time listing of 
options on individual stocks leads to a reduction in the variance of these stocks, using 
either raw or excess returns. This suggests to us that the positive effects of option 
listing that is the completion of incomplete markets, and the increase in quantity and 
improvement in quality of information on the underlying security outweigh the 
negative effects for options on most individual stocks. 
Cross-effects on stocks 
Empirical research on this issue is limited. The formal one is conducted by DeTemple 
and Jorion (1989), under which a significant increase in the value of the market, ofthe 
order ofl .1% for the value-weighted market index and 1.5% for the equally-weighted 
market index, is found in the two weeks surrounding the listing date. The magnitude of 
this effect appears to be positively related to the number of options introduced at any 
given date. Moreover, they construct industry indices from which the direct effects are 
removed. Abnormal returns are of the order ofl .5% confirming the importance of the 
cross-effects. 
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SUMMARY OF PREVIOUS STUDIES ON OPTIONS ESTTRODUCTION 
EFFECTS 
Sample Sample 
Study Paper size period Result 
Listing effect Branch and Finnerty (1981) m 1973-77 positive 
Conrad (1989) 96 1973-80 positive 
DeTemple and Jorion (1990) 304 1873-86 positive 
Damodaran&Lim(1991a) 200 1973-83 none 
Damodaran&Lim(1991b) 200 1977-84 negative 
Announcement Conrad (1989) 96 1973-80 None 
effect 
Variance Hayes and Tennenbaum (1979) 43 1972-77 decrease 
Whiteside, Duke and Dunne (1983) 71 1973-81 no statistical change 
Ma&Rao(1986,1988) 251 1972-83 decrease 
Skinner (1988) 304 1973-86 decrease 
Bansal, Pruitt and Wei (1989) 175 1973-86 decrease 
Conrad (1989) 78 1973-80 decrease 
Nabar and Park 494 1973-85 decrease 
Damodaran and Lim (1991a) 200 1973-86 decrease 
DeTemple and Jorion (1989) 322 1973-86 decrease 
Systematic risk Trennepohl and Dukes (1979) 32 1970-76 lower betas 
Klmekosky and Maness (1980) 40 1972-79 lower betas 
Skinner (1988) 304 1973-86 no statistical change 
Conrad (1989) 96 1973-80 no statistical change 
Damodaran and Lim (1991a) 200 1973-86 no statistical change 
Cross-effects DeTemple and Jorion (1989) 322 1973-86 positive 




In this section, we provide a description of the data collection and statistical analysis. 
Data Collection 
To determine the impacts of stock options, an event study is performed. All the 13 
stocks which have options listed on them in the SEHK since 1995 are taken into 
account for selecting the sample. Define day ‘0 as the event day for a given security. 
For a stock to be included in a sample, it must have returns data for 120 days before 
and after its respective event. Twelve stock options satisfy this criterion. The event is 
defined alternatively as the day of option listing or the announcement of option 
introduction. Information are obtained from the Securities Journal. List ofthe optioned 
stocks and their event dates are shown in the following table: 
Stock Option Announcement Date Trading Date 
^ S B C Holdings — 7 September 1995 — 8 September 1995 
Cheung Kong Holdings 13 September 1995 25 September 1995 
Swire Pacific Ltd. ‘A, 4 October 1995 9 October 1995 
l:iTIC Pacific — 4 October 1995 — 23 October 1995 
l^ong Kong Telecom 4 October 1995 —_ 23 October 1995 
Hutchison Whampoa 7 December 1995 18 December 1995 
Sun Hung Kai Properties 7 December 1995 18 December 1995 
Henderson 7 December 1995 18 December 1995 
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Thina Light & Power 7 December 1995 18 December 1995 
Hopwell Holdings Ltd. 15 February 1996 26 February 1996 
New World Development Co. Ltd. 22 July 1996 5 August 1996 
l^Wharf(Holdings) Ltd. 22Julyl996 5 Aufflistl996 
(Source: The Securities Journal) 
The datastream is used to obtain the daily prices for the stocks and the value ofHang 
Seng Index^ which serves as the proxy of market return. The daily retums of the 
optioned stocks and Hang Seng Index are then derived by the following equations: 
Rit = (Dit-Dit-l)/Dit-l (1) 
where Rit is the daily return of stock i on trading day t, 
Dit is the daily price of stock i on trading day t, 
Dit-1 is the daily price of stock i on one trading day before day t 
Rmt - (HSIt - HSIt-l) / HSIt-1 (2) 
where Rmt is the daily return ofHang Seng Index on trading day t 
HSIt is the Hang Seng Index value on trading day t, 
HSIt-1 is the Hang Seng Index value on one trading day before day t 
Statistical Analysis and Procedures 
Excess retum measures 
To detect systematic changes in the prices, an event study will be performed, as in 
Brown and Warner (1985). It is critical to set the duration of the event period in the 
study because it can severely affect the parameters derived from the expected-retums 
7 The Hang Seng Index is a capitalization-weighted index complied and maintained by HSI Services 
Limited. It is composed of some of the 33 largest and most active listed companies in Hong Kong. The 
representation of each company is weighted by market capitalization so that share price changes in 
smaller companies have less effect than those of larger companies. 
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models, and in turn the amount of excess returns. Two scenarios are proposed to see 
whether the results will be varied. 
(a Scenario 1: 
For each stock, we use 100 daily return observations, starting 120 days and ending 21 
days before the event date to estimate the parameters of the market model. The ‘event 
period extends from day -20 to day +20 relative to the event, which is defined as the 
option introduction date or the announcement date. It is justifiable to avoid possible 
biases due to announcement effects. The bias is likely to be minimal as all the 
announcement dates we collect occur less than twenty days before the listing date and 
the pre-event window does not cover these twenty days. 
-120 -20 0 +20 +120 
event period 
pre-event period event post-event period 
fb) Scenario 2: 
Under this scenario, we still use 100 daily return observations to determine the 
expected returns from the estimation period, but now the event window covers from 
day -10 to day +10 relative to the event. 
-110 -10 0 +10 +110 
event period 
pre-event period event post-event period 
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In the following parts for various measures, only the event period (-20 +20) is 
presented to save words. Adjustments should be made in the equations corresponding 
to the shorter event period. 
Excess retums for individual stock 
Let Rit designate the observed arithmetic return for stock i at day t. Define Ait as the 
excess retum for stock i at day t. For every security, the excess retum for each day in 
the event period (i.e. 41 days from day -20 to +20 around option listing or its 
announcement date) is estimated using the following procedures: 
(a) Mean adjusted returns 
Ait = Rit-E[Ri] (3) 
E[Ri] = 7 ^ S R i t (4) 
1 t=-120 
where Ait is excess return for security i at day t under the mean adjusted model, 
Rit is the raw daily return for security i on the trading day t 
E[Ri] is the simple average of security i s daily returns in the (-120 -21) 
estimation period 
(b) Market adjusted retums 
Ait = Rit - E[Rit] (5) 
E[Rit] = ai + piRmt (6) 
where Ait is the abnormal return for stock i at day t under the market model, 
E[Rit] is the expected return for stock i at day t, 
Rmt is the daily return ofHang Seng Index at day t, 
ai & pi are market model parameters derived from the estimation period for 
stock i 
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Average excess return and t-statistic Independent cross-sectional observations) 
Given the excess retums based on each method, the statistical significance ofthe event 
period excess retum is assessed for each sample. The null hypothesis to be tested is 
that the day t mean excess return, whether the mean adjusted retum or the market 
model abnormal return, for all the optioned stocks is equal to zero, and thus no price 
effect ofthe event is concluded. The test-statistic we use depends on the assumption of 
cross-sectional dependence in the security-specific excess retums. Assuming 
independent cross-sectional observations, the test-statistic for any event day t can be 
directly based on the standardized residuals for each stock. 
(a) Mean adjusted model 
At = l f A i t (7) 
12 
where At is the mean excess return for the twelve optioned stocks at day t over event 
period, 
Ait is the excess return for security i at day t under the mean adjusted model 
(12 / 
Tt= £Ait/S(Ait) /Vii2 (8) 
V i=l ) ! 
where Tt is the test statistic for event day t, 
S(Ait) is the standard deviation of excess return for stock i from the estimation 
period 
(b) Market adjusted model 
At = ^ X ^ (9) 
iz i=i 
where At is the mean abnormal retum for the twelve optioned stocks at day t over 
event period, 
25 
Ait is the abnormal return for security i at day t under the market adjusted 
model 
Ti = [ ^ A i t i S { A i t ^ | y [ u (10) 
V i=l / / 
where Tt is the test statistic for event day t, 
S(Ait) is the standard deviation of abnormal return for stock i from the 
estimation period 
Average excess retum and t-statistic rPependent cross-sectional observations) 
However, since some options are introduced on a single calendar date, cross sectional 
correlation in excess returns may bias the results. We therefore form equally weighted 
portfolios of the stocks which have identical option introduction dates or 
announcement dates and treat these portfolios as one individual security as suggested 
by Conrad (1989). The test statistic is the ratio of the day t mean excess retum to its 
estimated standard deviation. The standard deviation is estimated from the time-series 
ofmean excess returns. The test statistic for any event day t is 
(a) Mean adjusted model 
Tpt = Apt/S(Apt) (11) 
1 Nt 
Apt = i 2 > t 
Nt1i r 
(12) 
Pit = Rpit - E[Rpi] (13) 
E[Rpi] = ^ X R p i t (14) 
l U U t=-120 
S(Apt) = [ £ (Apt - E[Apt])2)/99 (15) 
V Vt=-120 J / 
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1 - 2 1 
E[Apt ] = ^ 5 > (16) 
lUU t=-i20 
where Tpt is the test statistic for event day t under equally-weighted portfolio method, 
Apt is the average excess return for all portfolios at day t 
Nt is the number of events (portfolios)^ under study, 
Pit is the excess return for portfolio i at day t under the mean adjusted model, 
Rpit is the raw daily retum for portfolio i on the trading day t 
E[Rpi] is the simple average of portfolio i's daily returns in the estimation 
period, 
S(Apt) is the standard deviation of portfolio mean excess returns from 
estimation period, 
E[Apt] is the arithmetic average of mean portfolios daily excess return 
(b) Market adjusted model 
Tpt = Apt / S(Apt) (17) 
1 Nt 
A p t ^ I > 
Nt = 
(18) 
Pit = Rpit - E[Rpit] (19) 
E[Rpit] api + ppiRmt 
(20) 
S(Apt) = J f X ( 4 - E [ ^ ] ) 2 ] / 9 9 (21) 
V Vt=-i2o J! 
1 - 2 1 
E[Apt] = - X ^ ^ ^ (2¾ 
lUU t=-l20 
where Tpt is the test statistic for event day t under equally-weighted portfolio method, 
Apt is the average abnormal return for all portfolios at day t, 
Nt is the number of events (portfolios) under study, 
Pit is the abnormal return for portfolio i at day t under the market adjusted 
model, 
Rpit is the raw daily return for portfolio i on the trading day t, 
8 As there are 6 announcement dates and 7 option introduction dates under our study, the number of 
events Q^t) will alternatively be 6 and 7 in the equation for measuring the respective impacts. 
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E[Rpit] is the expected return for portfolio i at day t 
Rmt is the daily return ofHang Seng Index at day t, 
api & Ppi are market model parameters derived from the estimation period for 
portfolio i, 
S(Apt) is the standard deviation of portfolio mean abnormal returns from 
estimation period, 
E[Apt] is the arithmetic average of mean portfolios' daily abnormal return 
Cross-effects 
To test for an effect on the market, we construct a time-series of portfolio retums for 
the Hang Seng Index around the event date. The mean adjusted abnormal retum for 
the market at event day t is calculated similar to the procedure (12), while equation 
(11) is used for measuring the test-statistic for any event day except that the index 
excess returns substitute the portfolio abnormal returns. 
Volatility effects 
A standard non-parametric test is used to detect changes in stock-retums variances 
after the options listing. Volatility of the raw return as well as abnormal retum, and 
change of systematic risk (beta) are presented. The effects are determined by 
comparing the risk measures in the post-listing period (21, 120) from the pre-listing 
period (-120 -21). 
Under the null hypotheses, listing does not affect the variance. Therefore, the 
difference in estimated variances 5- 5l should not be systematically positive nor 
28 
negative. For a sample 12 optioned stocks, let Nn be the number of times this 
difference is negative. Under the null hypothesis, the expected number of decrease in 
volatility should be N(l/2), i.e. 6. Therefore, the statistic is 
tv = Ov[n - 6)/V6(l/2) (23) 
where tv is the t-statistic for measuring change in stock volatility 
Nn is the number of stocks that are found to have lower risk measure 
This non-parametric test has the advantage of not relying on a particular distributional 





Direct Price Effects (Options Listing) 
We have tested both announcement and listing effect to individual stock with two 
windows periods one is 21 days windows and the other 41 days windows. In this 
research, we use both the mean adjusted model and market adjusted model to test the 
excess return of the stocks. The patterns of excess return of individual stock are 
plotted on graphs which are put in the appendix to give a visual and instant idea ofthe 
movement of excess return on each stock. As we will see from the graphs of 
individual stocks in appendix A, we can categorise the listing effect into three: 1. 
Return increases after the options listing day, 2. Retum decreases after the options 
listing day and 3. Random changes without pattern. 
Individual Stock Perspective 
U) Event period (-20, +20) 
Mean adjusted return 
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The results are using introduction as the event date and using the retum of one 
hundred days before the event period to calculate the expected retum. 
By observing the excess return of five days around the introduction date (Please refer 
to table 6.1 in appendix B) i.e. three days before and one day after the event date. The 
reason that we pick five days around options listing is because we want to be more 
focus on the excess retum ofthe effect of options listing. There are three stocks with 
positive excess retum and nine stocks have negative excess retum around the event 
date. The highest positive excess retum is 7.45% while the highest negative excess 
retum is -4.16% with the range ofll .61%. Mean excess retum of the twelve stocks is 
only -0.995%. As there are nine stocks with negative retum, it shows that introduction 
of options may associate with negative effect to the price. Nevertheless with a small 
mean retum of the twelve stocks, it is not substantial evidence to support this 
argument. 
By eyeballing the graphs of individual stocks in appendix A, it is found that there are 
six stocks showing a trend of excess return increase, five stocks showing a trend of 
excess return decrease and one stock which have no apparent pattern. Since there is no 
dominate pattem or consistent pattern, we cannot conclude the positive price effect of 
options introduction. Furthermore, as you can see from the graphs, the price effect on 
most stocks appears to be temporary, cumulative retums decrease soon as time pass. 
Market adjusted return 
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In market adjusted model, five stocks have positive abnormal return and seven stocks 
report negative abnormal return. The highest one gets 2.07% excess return whereas 
the lowest one suffers a -3.53% excess return resulting a range of 5.6%. The mean 
amounts to -0.109%. Compared to the mean adjusted model, the range is smaller and 
the highest positive return is lower. Also, with more stocks having negative return, we 
may associate negative price effect with options introduction. 
As observed from the graphs appendix A, four stocks show a trend of excess return 
increase, three stocks experience a trend of excess return decrease and five stock have 
no apparent pattern. Without any dominate or consistent pattern, we cannot conclude 
the effect of options introduction. Besides the price effect remains temporary only as 
depicted by the decreasing cumulative returns. 
(h) Event period M0. +10) 
Mean adjusted return 
It is found that the number of shares having positive and negative excess retum are 
similar to the 41 days window. There are three stocks with positive excess retum and 
nine stocks have negative excess retum around the event date (Please refer to table 6.1 
again). The greatest positive excess retum amounts to 7.49% whereas the largest 
reported negative excess retum is -4.27% with a range of 11.76% and a mean of -
1.02%. 
As we can see from appendix A, there are six stocks having a trend of excess retum 
increase three stocks showing a trend of decrease in excess retum and the other three 
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Stocks have no apparent pattern. It seems that options introduction has more positive 
effect on individual stocks. However, the price effect appears is temporary. 
Market adjusted return 
In the same event period, there are five stocks with positive market adjusted retum and 
seven stocks possess negative finding around the event date. It ranges from the lowest 
-3.43% to the highest 1.99%. The mean ofthe twelve stocks is -0.24%. In comparison 
with the mean adjusted model, the range is smaller and the highest abnormal positive 
retum is lower. 
As regards the trend of excess return, five stocks show an increase four report a 
decrease but the remaining three have no apparent pattern. This inconsistent pattem 
makes us impossible to conclude the effect of options introduction. 
Average Excess Returns (Independent stocks) 
U) Event period (-20. +20) 
Mean adjusted return 
Under the assumption that every stock is independent, we use the mean of the daily 
excess returns of the twelve stocks to test the options listing price effect. Results on 
average excess retums using the event window of 41 days are summarized in table 
6.2.1 in appendix B. The mean adjusted returns increase by an average of 0.91% 




within the seven days after options listing. Or, a total of 2.5% excess return results in 
this period. Within this 15 days, only a small increase in price (excess return ofO.72%) 
can be found on day +2 with t-statistic of 1.9360. Since the price increases are not 
substantial and only a few days with t-test are significant (without pattern), it cannot 
prove that options listing will affect the price of the underlying stocks. 
Market adjusted retum 
It is obvious that the excess return during the seven days before option listing is much 
less than the excess return in the mean adjusted model. It is only 0.17%. The excess 
return on the listing day, on the other hand, is -0.07% and the seven days excess return 
after listing is 0.64%. Once again, because the price increases are not substantial and 
significant, it cannot prove that option listing will affect the price of the underlying 
stocks. 
(h) Event period “10. +10) 
Mean adjusted return 
Results on average excess returns using the event window of 21 days can be found in 
table 6.2.2 in appendix B. They are similar to that of the 41 days window. Only a 
significant excess return is reported on day +2 (0.7%). We still cannot find substantial 
evidence to support the argument that options listing afFects the underlying stock price 
because of the insignificant t-statistics reported. Average excess returns increase by 





1.69% within the seven days after options listing which accounts to a sum of2.21% 
excess retum for this period. 
Market adjusted return 
As shown in the same table, the excess returns generated from the market model 
during the seven days prior options listing (0.07%), on the listing day (-0.12%) and 
during seven days subsequent to listing (0.52%) are lower than those in the mean 
adjusted model. Due to the fact that the price increases are not great enough and none 
reports significant t-statistic, we cannot say that options listing has positive price 
effect. 
Average Excess Returns (Equally-weighted portfolio) 
(^i^ Event period (-20, +20) 
Mean adjusted return 
Since there is some clustering ofdata, we form an equally-weighted portfolio for those 
optioned stocks which have the same listing date in order to eliminate the possibility of 
cross-effects among stocks. Results on average excess retums using the event window 
of41 days are presented in table 6.3.1 in appendix B. It is found that the mean adjusted 
retums increase by an average of 1.45% during the seven days before the listing, by -
0.17% on the listing day, and by 1.79% within the seven days after option listing. This 
accounts to a total of 3.07% excess return in this period. Despite that, the price 










show that the increases in stock prices are attributed to the option listing effect. 
Moreover, cumulative retums drop when approaching the end ofthe event window. 
Market adjusted return 
Referring to the same table, no large positive abnormal returns are found around the 
options introduction under the market adjusted model. Only an average of 0.0155% 
excess return for all the portfolios takes place on option trading day with the t-statistic 
of 0.038. In seven days prior options listing, mean market adjusted return obtains a 
sum ofO.69% increase while 0.51% rise in the same return is reported in seven days 
subsequent to the event day. Once again, as the t-statistics for the above period are less 
than 1.4 they are not statistically significant to prove that excess rates of return are 
due to options introduction. 
(h^ Event period (-10. +10) 
Mean adjusted return 
Concerning a narrower event period with 10 days before and after the listing date, the 
average excess retums for the seven portfolios are re-estimated. Results are reported in 
table 6.3.2 in appendix B. It is noted that very similar findings are detected as that 
using a longer event period in part (a). Relative to pre-listing average retums, prices 
increase 1.27% in seven trading days prior listing, followed by negative excess retum 
of 0.19% on the listing day and then a total of 1.62% increase in seven post-listing 
days. With respect to the statistical tests, it is disappointing that no significant excess 
rates of retum are identified around the listing date. 
i 
I 




Market adjusted retum 
When abnormal returns derived by the market model around the listing date are 
examined, there is no evidence of price increase associated with the option 
introduction. The average excess returns immediately around option trading are not 
significant with t-statistics on days -2 to +2 of-0.52937, -0.31953 0.03198, 0.79186 
and -0.05280 respectively. Neither significant t-statistics can be found in other days 
over the event period. It implies that the introduction of options in the Hong Kong 
market has no price effect on the underlying stocks. 
Announcement Effects 
Using the announcement of options trading as the event date, we follow the same 
procedures to examine its price effect. 
Individual stock perspective 
(a) Event period (-20. +20) 
Mean adjusted return 
Around the announcement date (day -3 to day +1), seven stocks obtain positive excess 
return but only five stocks have negative return (Please refer to table 6.1 in appendix 







lowest finding of-4.22%. The mean ofthe twelve stocks' excess returns around the 
event date is only 1.748%. 
Unlike the listing event, the number of stocks with positive excess returns is greater 
than stocks with negative excess return, though the different is just two stocks. In 
addition, announcement have a larger range of excess return, 4.74% larger, and higher 
positive return. The mean of the excess return is positive while it is negative for the 
listing window. 
Appendix A figures out the cumulative excess returns for individual stocks during the 
event period. Four stocks are found to have a trend of excess retum increase, five 
stocks showing a trend ofdecrease and three stocks having no apparent pattem. Thus, 
we cannot conclude the price effect of options announcement. 
Market adjusted return 
For market adjusted retums of individual stocks, seven stocks have positive abnormal 
retum and five have negative abnormal return, same as the mean adjusted model. Once 
again, we cannot prove the relationship of option announcement and stocks price. The 
highest excess return is 9.54% whereas the lowest one is -3.56% with the range of 
13.1% and the mean ofO.323%. Compared to the mean adjusted model, the range is 
slightly lower. | 
Reviewing the graphs ofindividual stocks in appendix A, it is found that there are three 
stocks showing a trend of excess retum increase, four stocks showing a trend ofexcess 





temporary. No conclusive evidence can then be made on the price effect of options 
announcement. 
(h) Event period f-10. +10) 
Mean adjusted return 
We discover that the number of shares having positive and negative retum are the 
same as the 41 days windows: seven stocks obtain positive excess retum and five 
stocks encounter negative return around the event date. No substantial relationship is 
found between options listing and excess return of stocks. The highest positive excess 
return is 12.15% and the highest negative return is -4.30% with a range of 16.45%. 
The mean return of the twelve stocks is -1.691%. 
Regarding the cumulative excess returns of individual stocks, three show an upward 
trend, six get a downward trend and the remaining three have no apparent pattern. 
Though it seems that the options announcement leads to decreasing excess retum, the 
effect is small and temporary. 
Market adjusted return 
Unlike the other event windows, the number of shares having positive retum is 
equivalent to the number of stocks with negative retum in this window. According to 
table 6.1 in appendix B, in the announcement event of 21 days window, there are both 
six stocks with positive and negative mean adjusted returns around the event date. 
Among them the maximum positive abnormal retum is 9.95% while the minimum one 
i 







twelve stocks is calculated to be 0.404%. Compared to the introduction event the 
range is larger and the greatest positive abnormal return is much higher for the same 
window. 
From the graphs ofindividual stocks in appendix A, it is found that three stocks have 
an increasing trend of excess return, four stocks have a decreasing trend of excess 
return and five stocks have no specific pattern. It is difficult to justify the price effect of 
options announcement on individual stocks. 
Average Excess Returns (Independent stocks) 
ra^ Event period (-20, +20) 
Mean adjusted return 
When every stock is assumed to be independent, we use again the simple average of 
the twelve stocks' excess returns to investigate the announcement price effect. Results 
on daily excess returns for the event period of 41 days are attached in table 6.2.3 in 
appendix B. It is identified that the average mean adjusted retums increase by 2.77% 
during the seven days before the announcement, by 0.35% on the announcement day, 
and by -0.5% within the seven days after options announcement. This sums up to a 
total of2.62% excess retum for the respective period. Three abnormal price increases 
are identified on day -7 (0.96%), day +9 (0.86%) and day 18 (0.81%). However, under 
the condition that the daily price increases near the event date are insignificant 
announcement of options introduction cannot be proved to bring any positive price 
I 




Market adjusted return 
With regard to market adjusted return, a cumulative ofl.04% excess return is detected 
from day -7 to day +7 around announcement date. It is less than that found by the 
mean adjusted model (2.62%). Although increases in price are reported on some days 
in the event period, they are not statistically significant (except day -7) to ascertain the 
announcement effect. 
i 
rh^ Event period M0. +10) 
i 
Mean adjusted return ( 
Table 6.2.4 in appendix B summarizes the results of average mean adjusted retums for 
the event window of21 days. The results are similar to that of the 41 days window. 
The price increases near the event date are not substantial as shown by the insignificant 
t-statistics. Therefore, the positive relationship between options announcement and the 
price ofthe underlying stocks cannot be established. It is found that the mean adjusted 
retums increase by an average 2.66% during the seven days prior options 
L 
announcement, by 0.33% on the event day, and by -0.6% in the seven days after the 
event which accounts to a total of 2.39% excess retum in this 15 days. 
1 
Market adjusted retum 
I 
Referring to the table 6.2.4 the market adjusted returns of optioned stocks are 
generally lower than their mean adjusted returns for the same event window. 0.91%,-
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announcement of options introduction, on the announcement day and within seven 
days subsequent to the event respectively. Apart from day -7 that reports a substantial 
price increase (0.69% with t-statistic of 2.4507), insignificant t-statistics for the 
random daily excess retums indicate that options announcement has no price effect on 
the underlying stocks. 
Average Excess Returns (Equally-weighted portfolio) 
( 
U) Event period (-20, +20) I 
Mean adjusted return 
We again form portfolios of securities which have identical announcement dates. The 
number of different event dates reduced to six. Table 6.3.3 in appendix B presents the 
results for the event period (-20, +20). As compared with average return in the 
estimation period, a total of positive 3.95% excess return is found in 15 days around 
announcement. Examining the daily returns, only a small increase occurs on day +1 
(1.33%) with an associated t-statistic of 1.95244 which is nearly significant. Apart 
! 
from this day, no large positive abnormal returns are detected. 
Market adjusted return 
When market adjusted returns around announcement dates are investigated, there is 
some evidence of price increase associated with the announcement. As shown in table 
[ 
6.3.3 there is an increase of average stock prices on day -7 (t-statistic = 2.05256) and ^ 
a slight abnormal return of 0.79% immediately after announcement date on day +1 (t-
y 
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Statistic = 1.85663). However, the price effect appears to be temporary since the 
cumulative retums reduce steadily till the end of the event period. 
(h) Event period (-10. +10) 
Mean adjusted retum 
Constructing an alternative event period which extends from day -10 to day +10 in 
respect to the announcement date we re-measure the average excess returns of the ‘ 
i 
I 
portfolios. Outputs are summarized in table 6.3.4 in appendix B. It is noteworthy that 
no contrasting results can be found. Under the mean adjusted model, we can see from 
the table that the high t-statistic of 1.96987 on day +1 pinpoints the existence of 
significant positive excess return (1.31%) on that day. This reflects the price effect on 
the underlying securities caused by the announcement of the options. Nevertheless, the 
price effect does not last for long as no more evidence oflarge abnormal returns can be 
discovered around announcement. 
Market adjusted return f 
I f 
Table 6.3.4 also illustrates the mean market adjusted returns for the portfolios in the 
event period (-10, +10). Immediately before the announcement date no substantial 
excess returns occur as displayed by the insignificant t-statistics. However, a material 
abnormal return (0.87%) takes place on day -7 with t-statistic of 2.10743. The price 
increase in the week before the event date is difficult to explain. At first glance, one 
may argue that this confirms the assumption of market inefficiency. If this is so, we 
may raise the query why this phenomenon is not observed on other days shortly before 
y 
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the announcement. While it is inconclusive to verify the reason for the price effect on 
that day, the small increase in average stock prices on one day after the option 
introduction has been announced (t-statistic = 1.90624) would be attributed to the 
announcement effect. If an investor having private information had purchased the 
underlying securities (in equally-weighted portfolio) on day -7 and sold them on day 
+1 around announcement date, excess returns of approximately two percent would 
have been earned. Despite that, it may not be profitable when the transaction costs 
incurred in the investment are considered. 
Based on the above findings, a price effect seems to exist and appears to be associated 
with announcement of option introduction. A small excess retum, regardless of the 
way ofcomputation, is found on the first day after announcement. However, this effect 
is not permanent. 
Cross-effects 
In the research ofDetemple and Jorion (1989) excess returns are found to be greater 
for the mean adjusted model than for the market adjusted model. They explains this 
outcome by the fact that most of the optioned stocks account for a non-negligible 
proportion of the index as well as the cross-effects resulting from correlations among 
stocks. As a result, tests based on a market model tend to impart a downward bias to 
the price efFect, since part of the market movement subtracted could be due to the 
introduction of options. This hypothesis is further confirmed by the evidence of 
abnormal market retums around options listing in their research. 
- i 
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In view ofthe considerable share ofthe twelve studied stocks in the Hang Seng Index, 
we follow the same procedure as Detemple and Jorion to examine whether the 
introduction of options has a positive effect on the stock market as a whole. Since a 
small price increase has been identified after announcement in our research, we have 
also constructed a time-series ofreturns for the market around the announcement date 
to test for the market effect. 
Referring to the previous sections, though the average mean adjusted returns are 
generally greater than the average market adjusted returns, most of them are not 
significant around the event dates to verify the effect on the market. Over the two 
event periods for options listing (Table 6.4.1 and 6.4.2 in appendix B), the maximum 
mean adjusted abnormal return for the market index is 0.5767% with a t-statistic of 
1.69591, which is insignificant at the usual 5% level. It is understandable as no price 
efifects are detected to be associated with listing of options. With regards to | 
II 
announcement of options (Table 6.4.3 and 6.4.4 in appendix B), it is discouraging to || 
fmd insignificant positive price effect on the stock market. The largest market mean I 
f 
adjusted return over the two respective event periods is only 0.772% (t-statistic = 1 
i 
1.76158). Thus, in spite ofthe great proportion of optioned stocks in the market index, 
the listing and announcement of options cannot create substantial cross-effects on 






Table 6.5 in appendix B shows the formal tests of change in stock return volatility after 
options listing under different risk measures. Taking an event period (-10, +10) 
volatilities of the underlying stock raw return and abnormal return are found to be 
increased slightly by 1.69% and 7.55% respectively. However, with t-statistics o f -
0.57735 and -1.15470, we cannot reject the hypothesis that there is no change in stock 
volatility after options trading. The results differ from those found in previous studies. 
In a theoretical model with fixed payoffs, a decrease in volatility could be explained by 
an increase in stock prices owing to option listing. As negligible price effect has been 
discovered in our research it is natural not to find out any significant volatility effects | 
for the optioned stocks. 
II 
i  !i 
Similar results are identified in the change of retum volatilities for the event period 
having 41 days around options introduction. The resulting low t-statistics (0 or -
0.57735) clearly indicates that the variances of various retum measures have no 
significant changes subsequent to option listing, though an average of 3% decline in 
the volatility ofmarket adjusted return has been found. 
i, ( 
The table also reports the impact of options trading on the systematic risk. Five out of 
twelve underlying stocks experienced a drop ofbeta following the options introduction 
I 
when the event period lasts for 41 days. It yields a t-statistic of -0.57735 and thus no 
significant change in the systematic risk can be concluded. Regarding the average beta 
for all the twelve stocks under study, it reports a reduction of 0.155% in the post-event 
period. On the other hand, the average beta increases by 3.061% for the event period 
(-10 +10). We find seven instances out of twelve where the systematic risk decreased. 
- y 
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However, the associated t-statistic of 0.57735 is not significant too. This research 













As we can see, the above empirical results contradict with most of the recent studies 
conducted in US where abnormal return and lower volatility can be identified after 
introduction of options. In this chapter, we would analyze the results with respect to 
the theoretical literature and try to provide some possible reasons for our findings. 
Price effects 
To summarize, most of the movement of stocks are inconsistent. Some stocks have a 
trend of positive return while others have an opposite trend. So, we cannot draw any 
final conclusion about the effect of announcement and the listing efFect of options. ‘ 
That means we cannot either support or against the argument that options introduction 
on individual securities appears to be associated with a price increase in the security. 
Also we cannot conclude about whether announcement efFect or listing efFect influence 
the stocks more. 
Tests of significance are also reported. To be significant at 95% confidence, the t-value 
should be greater than 1.96. By averaging the excess retum (mean adjusted model) and 
abnormal retum (market adjusted model) of the stocks, some significant results can be 
'i 
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found but they are in random manner and we cannot found significant excess retum or 
abnormal return which are clearly related to the listing date under both 21 and 41 days 
windows. Although a small increase in price of the equally-weighted portfolio is 
consistently detected on the first day after options announcement under different 
windows discontinuity in occurrence of excess returns makes us doubt about the 
existence of announcement effect. 
Based on theoretical pricing model, options introduction does not provide any 
arbitrage opportunity for the investors once the market is complete. Market efficiency 
with high liquidity of securities prohibits significant change in excess retum as the new 
information, whether private or public, can be quickly reflected in the stock price. 
Thus, one may suggest that the advance in technology improves the information flow 
and enhances the efficiency ofthe Hong Kong market to drive out any price effects by 
options introduction. However, the relatively short history, small trading volume and 
limited financial products provided by the Hong Kong market as compared with the j 
US financial market, it is controversial to agree on this view. Besides, the result ofthe 
insignificant change in the volatility of the optioned stocks after listing highlights the 
i' 
i 
incompleteness ofthe Hong Kong market. Inconsistency from the empirical literature 
may then arise from its different market situation as well as the limitations of this 
research. 
(a) Ignorance of the hedging purposes of options 
^ y 
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In the past paper, people believed price effect seem to be closely associated with the 
options introduction. It may be due to the reason that traders purchase securities for 
hedging purposes in anticipation of the trading volume in the option. Nonhedging 
traders may fmd the price increase small compared to round-trip transaction costs. 
Under this argument, the price increase may not be sufficient large that transaction 
costs make it unprofitable for any but those traders who anticipate acting as a dealer in 
the new option and using the security to hedge. For instance, he/she who foresees 
writing calls may purchase the security immediately before option introduction to } 
f! 
•i. 
satisfy his/her anticipated hedging demand and facilitate trading. However, when these \ 
traders have positive inventory carrying costs, they may have little incentive to 
purchase well before introduction in the face of a ‘small, price increase. For the Hong 
Kong case, the investors are unaware of the hedging purposes of options and do not 
recognize the need to build up inventory of underlying stocks beforehand for hedging 
purpose. Eventually, price effect does not exist. 
(b) Investors' lack of expertise 
i' 
Options provide additional investment choices and useful tools for risk investment. 
Intuitively, this improves the welfare of the investors, stimulating their desire for the 
derivative to manage their stock portfolios and increasing the price of the underlying 
stocks. However, these benefits cannot be reaped by the Hong Kong investors because 
of their unfamiliarity on the product. Lacking expertise in how to trade the product, 
they wrongly perceive stock options as specialist financial engineering product with its 
own terminology and think that it is only of interest to highly sophisticated 
professionals who operate complex trading systems. Therefore, the introduction of 
A 
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Stock options does not boost the demand for the product and hardly can it impose 
positive impact on the cash market. 
(c) Limited retail participation 
All major equity options markets have generally high participation of retail investors. 
Moreover, an ideal market should be equally shared between proprietary traders, 
institutions and retail investors. According to the Securities Journal, more than 75% of 
'i 
the market's trading activity was attributable to trading between market markers. 
Though this percentage is lowered, majority of non-market marker activity is 
institutional and the minority is retail. Related to the reason just mentioned above, 
individual investors are hesitate to purchase the stock options and adopt a wait-and-see 
attitude before engaging the market. Unlike the US market, the low client participation 
in Hong Kong stock options market cannot ensure reliable price discovery. 
(d) Small observations in the research 
^ 
j 
Limitations of this research can also cause bias in the results that deviate from the 
previous empirical studies. The number of observations taken in this research is only 
12, and even becomes 6 or 7 when forming portfolios for testing the average excess 
returns. It is definitely small and really reduces the significance of the results. The 
limited trading days of the optioned stocks, in addition, affect our decision in setting 
the window period and decrease the number of data available for examining a longer 
term effect of options introduction. Stock options in Hong Kong is still in its initial 
stage. Economic intuition suggests that a pricing effect should not be uniformly 
L 
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expected throughout the sample period. Indeed in the absence of a model that foresees 
the options listing effect, it must take some time to realize that underlying stock prices 
rise on average around the event date. Because of learning, the price effect may not 
appear at this beginning stage ofthe Hong Kong market. However, it does not mean 
that it will never occur especially when the market becomes more mature. 
Volatility effects 
When variances ofraw returns and excess returns of stocks before and after the listing I 
jl 
date are examined, insignificant change can be found. Introduction of options does not 
appear to bring in stability effect on the returns. Once again, it differs from the results 
found in most of the western studies. The followings are some of the possible 
explanations. 
(a) Speculating behavior of traders 
Supported by theories options can be tailored to fit one's risk view and permit diverse 
r 
opinions of investors on stock return volatility to be reflected in the asset price. 
Pooling risks in a more efficient manner induces price stability. However, if there is a 
lot speculation , this would exacerbate volatility in the short run. Investors of Hong 
Kong participate actively in speculation to eam short term profits. These speculative 
traders without high quality information affect the information content of price 
adversely resulting in counterbalance destabilizing effect on the cash market. 
(b) Small market capitalisation 
ii 
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Options are commented to aid stabilizing return volatility provided that the market in 
which they are traded is efficient. The more participants, the more efficient the options 
market will be. Regarding the Hong Kong situation low client participation, limited 
number of optioned stocks available and the relatively small market capitalisation 
hinder the liquidity ofthe market and make the stocks vulnerable to manipulation. As a 
result, we cannot find that options trading does reduce volatility of stock retums. 
! 
1  





SUMMARY AND CONCLUSION 
Using different measures for determining the stocks' abnormal returns and different 1 
••I 
event window periods, this paper investigates the impacts of options introduction on 
the underlying securities. These include the pricing effects, cross-effects and volatility i 
effects. Twelve stocks that have options traded on the SEHK are taken into account 
for analysis. By adopting an event study methodology around the date of options 
introduction and announcement of listing, we have identified contrasting results from 
that of previous US studies. 
(2i) Pricing effects (Options Listing & Options Announcement) 
f 
In this research, we use both mean adjusted model and market adjusted model to 
estimate the excess returns. The former involves the subtraction of daily retums from 
the simple average return over pre-event period while the latter estimate is obtained by 
first estimating the alpha and beta of the securities from the prior event period and then 
using this alpha and beta to estimate conditional expected retums in the period being 
studied. For individual stock, results are random. Number of stocks found to have 
positive excess returns are roughly the same as those experiencing negative retums 
during event date (-3, +1). Besides, the price effect is only temporary and does not last 
ii 
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for a long period. Thus, we don't have strong evidence to prove that options listing 
and announcement of options introduction can directly cause a price effect on the 
underlying securities. 
Regarding the average excess return, our empirical results show that options listing 
does not associate with significant price increases in the optioned stocks, whether they 
are formed in an equally-weighted portfolio or independent cross-sectional 
observations for them is assumed. However, a marginal increase in average excess i 
retum, especially under the mean adjusted model, is consistently found on the first day 
after options introduction is announced. It appears that options announcement rather 
than their trading in the Hong Kong market has a price effect on equilibrium prices. 
Nevertheless, the effect is temporary and it not concrete to ensure the price effect. 
(h) Cross-effects 
Mean adjusted returns for the market index during the event period are also examined 
! i| 
in this paper to justify the cross-effects. Based on the research findings, no substantial r 
positive excess returns for the market are found around the event date irrespective of 
the duration of the event window. Therefore, cross-effects do not exist in the market 
despite of the large share of the optioned stocks in the index. 
(c) Volatility effects 
Unlike most of the previous empirical studies, we cannot find evidence that 
development of options market in Hong Kong has a stabilizing effect on the financial 
_—__ d 
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market to the extent that it reduces the volatility of the underlying securities. 
Comparing the variances of raw returns and the excess retums relative to the market 
model for each firm in the sample for the pre-listing and post-listing period, we do not 
find significant t-statistic to conclude that options introduction is accompanied with a 
decline in volatility. Nor the systematic risk of securities appear to be affected by 
options listing. In fact, the introduction of options can either increase or decrease the 
volatility ofindividual stock, and in some cases have no influence at all. 
1 
(d) Results for event periods of different lengths 
In addition to the above effects taken for analysis, we have imposed two different 
event periods: 21 days (-10 +10) and 41 days (-20, +20) to identify any variations on 
the results. However, similar results are found to show that the length of the two event 
windows suggested do not have serious impact on the excess returns in our research. 
Our divergent empirical findings from prior researches can be attributed to the unique 
market condition in Hong Kong. Theoretical literature suggests that introduction of r 
options provides investment choices and permits more risk-averse investors who 
believe that volatility ofthe underlying assets will be low to shift their demand to stock 
market. This buildup in inventory leads to an increase in stock price and a decline in 
return volatility whereas the shifts in demand end with a more efficient allocation of 
risk-bearing. In Hong Kong, only institutional buyers engage in the options market. 
Individual investors are unable or in lack of expertise for investment. Client 
participation is the lifeblood of any financial market. Without their involvement, the 
options introduction cannot facilitate the liquidity of the Hong Kong market and 
^ A 
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increase information flow as in the developed US market. Though it is commonly 
believed that traded options can help to stabilize volatility of the underlying equities if 
traded under an efficient market, this stabilizing effect is doubtful when the market 
capitalization is relatively small as the situation of Hong Kong that make underlying 
security vulnerable to manipulation. 
On the other hand, non-existence of price effect can be explained by the traditional 
pricing model which proposes that options are redundant securities and options ] 
introduction cannot induce any price effect in a complete market. However, this is 
rarely the case for Hong Kong due to the short history of its options market. On the 
contrary, the market is still unmatured. To gain popularity for the sock options, 







Despite the fact that no permanent positive price effects have been observed to be 
associated with options introduction in Hong Kong at this moment, further 
investigation is valuable when the market becomes more active and more stocks and 
their options listed in the exchange. 
Forthe investors, it is difficult to recommend any investment strategies based on our 
findings as no significant results have been found. While it is wise to remain as an 
observer, investors must take care to understand how options work and, in particular, 
understand the nature ofthe risks before trading in them. In fact, options enable people 
to refine their views on where they think the market is going and can allow them to 
trade more frequently. An understanding oftheir key attributes is well within the grasp 
of any intelligent investor. When the stock options gain in popularity and more 
participants engage in the trading it will enhance the efficiency of the market and 
ensure reliable price discovery. The waiving of stamp duty for options market makers 
on stock transactions carried out for the purpose ofhedging options positions last year 
helps to make more competitive prices and the increase in the hedging activities of 
options market makers would have a positive effect on the cash market. Besides, with 
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exemption, market makers would use the cash market more frequently and facilitate 
the liquidity ofthe market. It is predicted that the stock options market will be more 
active. Thus, keep in line the development ofthe market and prepare to make correct 
decision in investment/hedging opportunity. 
As it is going to take some time for the investing public to understand the product, 
education is important to cultivate investors interest. SEHK takes this responsibility to 
run more seminars and courses in stock options before the launch ofthe products and 
the focus should better on the practical aspects of stock options. Apart from educating 
the investing public, efforts should be made to motivate stockbrokers to promote stock 
options. 
We have pointed that the level of client participation is critical for the healthy 
development of the local traded-options market. Without real customer flow the 
market would only have market makers trading with market traders and this is going to 
be a zero-sum game. The lack of customers can be attributed to the wide bid/ask 
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Listing Effect for 41 Days Window 
I MeanAdjustedModel Market Adjusted Model 
Days Meanofreturn t - v a l u ~ Days Mean of return t-value 
-20 ^0.0021 " ^ 0 2 ^ -20 “ 0.0025 “ 0.6040 
^-19 0.0078 TsWr _ -19 0.0019 0.2146 
^-18 0.0039 "Tl66^ — -18 -0.0015 -0.0357 
t -17 r0.0014 ~0.4414 — -17 -0.0016 -1.2285 
t -16 rp.OOl? ~0.2601 ~~ -16 -0.0005 0.2548 
t -15 0.0073 —1.5218 ~ " -15 0.0048 1.4448 
t -14 0.0047 —1.5116 -14 0.0060 2.1861 [~-13 0.0001 "5.0443 — -13 -0.0008 -0.3385 
^ Z d l _ Z Z ^ ^ 2 2 ^ 1 _ _ I I ^ ^ _ - -12 -0.0033 -1.5254 
^ ] 3 j ^ ^ [ ] ^ j ^ g j j _ _ ] j ; ^ g ^ -11 -0-0008 -0.2633 
^ ] ; 3 j ^ ^ ^ ; 3 ^ ^ g g g j _ _ [ j ^ ^ 2 j _ _ — -10 -0.0010 -0.4349 \ ~ ^ .^0007 -0.3073 “ -9 -0.0009 -0.4742 
;^^ ^^^_;;[3^^ggjj__3^^g2gj__ “ -8 0.0030 0.6450 f~ -7 0.0044 —0.6299 -7 0.0036 0.8746 
^ ^ _ ^ j _ ^ ; ] ] ; ^ ^ g g ^ g _ _ [ ^ ; ^ ^ ^ _ — -6 0.0009 -0.4581 
r -5 ,^0005 -O.I^ — -5 -0.0006 -0.4670 I~~Ij~ 0.0015 ~5517 — -4 -0.0003 -0.1995 [^jZIZZ^^^l! l jJ__I^j^- -3 0.0003 0.1758 I~~\ T0.0032 -0.5012 “ -2 -0.0010 0.1420 I -1 r0.0008 -0.4444 — -1 -0.0012 -0.5553 I 0 — -0.0024 “ -0.6005 _ 0 -0.0007 -0.3306 
I i 0 0031 - 0 . 9 ^ 1 0.0018 0.3359 I 2 — 0.0072 “ 1.9360 __2 0.0003 0.0708 I~~^ q0010 0.3818 3 0.0009 0.3241 I 4 ~ 0.0026 “ 0-7701_^_^Zl__4 0.0012 0.8364 
I 5 0.0049 “ 0.8667 ^ ^ ^ ^ _ _ 5 0.0006 -0.0834 
[ ; 2 ^ ^ ^ ] ^ ^ ; ^ j j g g g _ _ ] ] j j ^ ^ _ 6 0.0018 0.6558 1 7 0.0005 0.1242 7 -0.0002 0.0514 I 8 l0.0029 -0.4487 8 -0.0001 0.0839 I 9 — 0.0027 “ 0.8349 __^__9 0.0000 0.2672 I 10 -0.0119 -2.1069 10 -0.0036 -0.8985 
^^;jj;^^;;;^^^ggg^__^X^^_ — 11 0.0002 0.2457 
h l2 0.0008 " o j I ^ 12 -0.0022 -0.5798 
r 13 0.0014 "0.6348 _ 13 -0.0057 -1.7337 
I ~ ~ U ~ " -0.0018 —-0.7956 _ 14 0.0012 -0.0803 [ 1 5 -0.0011 -0.3624 15 ―― 0.0002 -0.0655 
r 16 0.0002 "-0.1485 16 -0.0008 “ -0.3430 h ^ -0.0015 "-0.5219 _ 17 0.0024 0.8848 
r 18 0.0012 —0.6283 _ 18 -0.0025 -0.7194 
r 19 -0.0005 "0.3612 19 0.0012 0.6743 
r 20 0.0025 0.7708 20 0.0003 -0.0007 
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Table 6,2,2 
Listing Effect for 21 Days Window 
MeanadjustedModel MarketAdjustedModel 
Days - Mean of retum t -va lu^ Days Mean ofretum t-value 
~ 4 0 ^0.0003 0.0921 -10 “ -0.0014 “ -0.4822 
~ ^ 9 l0.Q009 -0.3931 “ -9 -0.0012 -0.5033 
H j g _ Z Z ^ ^ J j l l J [ j _ _ I I ^ ^ ^ ^ ^― -8 0.0028 0.6502 
I? 0.0042 0.6466 -7 0.0035 0.8836 
-6 0.0060 T 0 ^ -6 0.0010 -0-4871 
; ; ; 3 ^ ^ ] ; ^ 3 ^ ^ g 2 2 2 _ _ 3 ^ j ^ - -5 -0.0007 -0.5224 
^ ^ ^ j _ _ ^ ^ ; [ ; ^ ^ g g j j _ _ ^ ^ ^ j l ^ “ -4 -0.0005 -0.2696 
Z 3 ^ Z Z Z Z ^ M M _ _ _ g ^ j j g _ - “ -3 0.0002 0.1527 
] ; ^ ^ ^ _ _ ; ; ^ 3 ^ ^ g g j j _ _ ^ j g g ^ — -2 -0.0014 0.1052 
~ 1 15.0010 -0.5118 — -1 -0.0014 -0.6169 
~ ~ 0 ~ ^ ; ^ 3 ^ ^ 0 0 2 6 _ ^ ^ j 9 4 9 _ — 0 -QQQ12 -0.4481 
1 —_ -0.0033 - - l . 0 4 9 4 ^ ^ _ ^ _ _ 1 0 5 0.2465 
2 0.0070 _ 1 . 9 6 3 L ^ _ Z ^ _ 1 0.0002 0.0136 
3 0.0008 0.3123 — 3 — 0.0005 0.1261 
~ ~ i 00024 0.7215 4 0.0011 0.7839 
~ ~ ^ 0.0047 0.8751 5 0.0005 -0.1078 
~ ~ 6 ~ ~ 0.0050 1.1338 6 0.0019 0.7076 
— 7 0 ^ 0 0 0 3 _ _ _ 0 ^ : 7 -0.0005 -0.0280 
8 -0.0031 "-0.5076 _ 8 -0.0006 0.0360 
9 g0025 0.8257 9 -0.0001 0.2061 
~ l 0 -0.0121 -2.3091 10 -0.0049 -1.2032 
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Table 6.2.3 
Announcement Effect for 41 Days Window 
I MeanAdjustedModel Market Adjusted Model 
I Days Meanofre tum t-value D a ^ Mean of retum t-value 
~ ~ " : ^ l0.0003 -0.5091 -20 0.0023 _ 0 . 5 7 7 1 
~ ~ i ^ ~ -0.0045 -1.5371 -19 -0.0038 -1.7140 
I~~:ji q 0 0 6 4 _ _ _ 0 ^ ] _ J j _ 0.0020 0.4243 
\ ~ ~ ^ Z Z ZZQ^ggg2__ i M ^ - -17 0.0000 0.1020 
I ~ ~ 1 ^ 0.0001 ~0.2275 — -16 -0.0018 -1.2576 
[ ^ ] 2 ^ ^ ] ^ 3 ^ ^ j ; ^ 2 j L _ I Z ^ d I ? I - -15 -0.0046 -1.4321 
I ~ ~ I u ~ -0.0033 - 0 . 8 3 r T -14 -0.0035 -0.8544 
I ~ ~ I B ~ 0.0062 1.6388 -13 0.0007 0.2610 
“ “ ^ ^0076 1.5614 -12 0.0019 0.4120 
“ “ i ! ~ 0.0018 0.5299 -11 0.0004 0.2687 
I ~ ~ ^ IaQ042 -0.8197 -10 0.0023 0.4909 
I~~^~" -0.0035 -0.6786 -9 -0.0014 0.1047 
~ ~ ^ ~ ~ -0 0001 -0.0799 -8 -0.0011 -0.7484 
I ~ ~ 1 ^ 0 9 6 2.5536 -7 0.0070 2.5076 
“ “ i ^ ~ 0.0011 0.2766 -6 0.0017 0.3671 
~ ~ ^ ~ ~ 0.0076 1.7879 -5 -0.0002 -0.6410 
~ ~ ^ ^ 0 ^ 3 -0.0729 -4 0.0014 0.4328 
~ ~ 5 0 0018 0.6090 -3 -0.0027 -0.9836 
~ ~ ^ " “ “ 0 0041 - 0.8843 -2 -0.0009 -0.4391 
" “ ^ T i ~ ~ 0.0048 “ 0.4231 -1 0.0019 0.3140 
" “ “ ^ 0-0035 "0.5136 0 _0.0006 -0.6352 
~ ~ \ ~ ~ ~ 0.0051 • 0.7234 1 0.0028 0.2600 
2 -0 0027 -0.5442 2 0.0010 0.2655 
“ “ i 0 0032 0.7739 3 0.0007 0.0203 
~ ~ 5 -0 0053 -1.1747 4 -0.0008 -0.3510 
~ S -0 0065 -0.9669 “ 5 -0.0006 0.2362 
“ “ 1 ~ " -0.0021 . -0.6867 6 0.0000 -0.3774 
~ ~ 1 ~ ~ " 0 0033 : _ M ^ Z I Z Z 7 -0.0003 -0.1557 
~ ~ 8 0.0024 -0.0494 8 00023 0-2724 
~ ~ 5 ~ ~ 0.0086 • 2.1080 9 -0.0028 -0.8893 
“ “ r O “ “ 0 0016 0.2791 10 0.0014 0.6100 
" “ ^ T l ~ ~ -0.0021 -0.3631 11 -0.0041 -1.1683 
~ ~ n ~ ~ -0 0040 — -0.9766 12 -0.0017 -0.6519 
“ “ l 3 ~ ~ 0.0017 — 0.2321 13 “ -0.0012 -0.4786 
~ ~ n ~ ~ -0.0025 -0.3754 14 -0.0006 -0.1783 
" “ ^ j | ^ ; ^ ^ ; ] ^ 3 9 T S ^ 15 0.0009 0.2096 
“ “ 1 ^ " “ “ 0.0013 — 0.5699 16 0.0012 0.6483 
~ ~ 1 ^ ~ ~ -0 0110 -1.7632 17 -0.0018 -0.2119 
~ ~ ^ “ “ 0.0081 - 2.1111 18 0.0020 0.8684 
“ “ ^ ~ ~ 0.0070 2.3471 19 0.0007 0.5264 
I ~ ~ ^ ~ ~ 0.0039 1.1829 20 -0.0029 -0.3762 
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Table 6.2A 
Announcement Effect for 21 Days Window 
MeanadjustedModel MarketAdjustedModel 
—Days Meanofre tum t-value Days Meanofre tum t-value 
~ ~ : i 0 ~ -0.0043 -0.8812 - 1 0 ^ _ g ^ g g g j _ _ I I ^ l l g L _ 
~ 9 ~ ~ -0.0037 -0.7061 -9 -0.0013 0.1416 
~ ~ I j ~ ~ -0.0003 -0.1191 -8 -0.0010 -0.7138 
~ ~ ? 0 . 0 0 9 5 _ _ _ 2 j 4 5 8 ] -7 0.0069 2.4507 
~ ~ " I E ~ ~ 0.0009 _ 0 j 4 ^ -6 0.0019 0.4166 
" " " ^ ~ ~ 0.0075 1 .8 l1o" -5 0.0000 -0.4564 
~ ~ A ^ 0 1 5 - O . l l l T -4 0.0014 0.4522 
~ ~ 1 5 " " " 0.0016 0.5751 -3 -0.0027 -0.9834 
~~ 2~~ 0.0039 - 0.8611 -2 -0.0007 -0.4240 
~ ~ ^ ~ ~ 0 0047 — 0.4361 -1 0.0023 0.4602 
" " ^ 0 ~ ~ 0.0033 - 0.4874 0 _0.0004 -0.5337 
~ ~ I ~ 0 . 0 0 ^ 0.6995 1 0.0029 0.3228 
2 -0 0028 -0.6149 2 0 0 0.2958 
" “ “ 3 0 0031 0.7869 — 3 “ 0.0009 0.1401 
~ ~ ~ 4 ~ " -0 0055 -1.2071 4 -0.0007 -0.3705 
~ ~ 5 -0 0067 — -1.0330 5 -0.0008 0.1275 
~ ~ 6 -0 0023 ' ^ O j m ' 6 0.0001 -0.3187 
~ ~ " 7 " “ “ 0.0032 • 0.6620 7 -0.0002 -0.0709 
~ " 8 0 0023 - -0.0579 8 0.0025 0.4373 
" “ ^ 9 0 0084 2.1348 9 -0.0025 -0.8004 
~ ~ m ~ ~ 0.0014 0.2702 10 0.0014 0.6704 
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Table 6.3.1 
Average And Cumulative Excess Returns Around Option Introduction For 
Equally-Weighted Portfolio - 41 Days Window 
I MeanAdjustedModel M^ketAdjustedModel 
ay Average ~ ~ t S l i ~ ~ ~ Cumulative Average~~ t-value Cumulative 
ExcessRetum excess retum Excess Retum excess retum 
20 I -0.006619 -1.025450 • -0.006619 -0.000200 -0.048940 -0.000200 
19 I 0 .006882~ 1.066180 0.000263 0.002324 0.568960 0 . 0 0 2 1 2 4 _ 
18 I 0.004574 0 .708570~ 0.004836 -0.001883 -0.460970 0 . 0 0 0 2 4 1 _ 
17 I -0 .00214^ -0.332930—_ 0.002687 -0.00308~ -0.754430 -0.002841_ 
16 I -0.002010 -0.311440 0.000677 -0.002285 • -0.559380 -0.005126 
15 I 0.008059 1.248520 0 . 0 0 8 7 3 6 ~ 0.006427 1.573400 0 . 0 0 1 3 0 2 _ 
14 I 0 .002440~ 0.378080 0.011176 0.007410 ~ 1.813900 0 . 0 0 8 7 1 1 _ 
13 I 0'.001812~ 0 . 2 8 0 7 8 0 ~ 0.012989 0.001344 0.328950 0 . 0 1 0 0 5 5 _ 
•12 [ . b k l 7 ^ " 0.492070 0 . 0 1 6 1 6 5 ~ -0.001714 -0.419560 0 . 0 0 8 3 4 1 _ 
.11 I 0 .001520~ 0.235420 0.017684 -0.001615_ -0.395260 0 . 0 0 6 7 2 6 _ 
.10 I -0.001493~ -0.231300— 0.016191 -0.000553 -0.135370 0 . 0 0 6 1 7 3 _ 
,Q 0001191 0 m570 0.017383 0.001425 0.348920 0 . 0 0 7 5 9 9 _ 
-8 I 0'.005737~ 0.888800 0.023120 0.004876 1.193720 0 . 0 1 2 4 7 5 _ 
-7 I 0 .008045~ 1.246400 0.031165 0.005677 1.389740 0 . 0 1 8 1 5 2 _ 
,6 I 0 .00963T" 1 492590 0 . 0 4 0 T O ~ 0.003221 0.788470 0 . 0 2 1 3 7 2 _ 
•5 I 0'.000252~ 0.039050 0.041051 -0.000543 -0.132920 0 . 0 2 0 8 2 9 _ 
-4 I 0.000552 0 .085590~ 0.041603 0.000798 0.195350 0 . 0 2 1 6 2 7 _ 
_3 I 0.002563 0 3 9 7 1 2 ~ 0.044167 0.000840 0.205740 0.022468_ 
•2 I -0 007114— -1.102190 " 0.037052 -0.001939 -0.474590 0 . 0 2 0 5 2 9 _ 
-1 I 0.000574 0.089000 0.037627 -0.001139 -0.278730 0 . 0 1 9 3 9 1 _ 
0 I -0.001670~ -0.258700~ 0.035957 0.000155 0.038000 0 . 0 1 9 5 4 6 _ 
1 -0000159 _ ^ 0 j g 4 6 9 0 0 . 0 3 5 7 % ~ 0.003048 0.746130 0 . 0 2 2 5 9 4 _ 
2 I a 0 0 2 9 0 ~ 0.449320 0 . 0 3 8 6 9 8 ~ -0.000124— -0.030360 0 . 0 2 2 4 7 0 _ 
o 0 0 g 0 n ^ nnoAO^^ 0 ms^^sl 0.000829 0.203010 0 . 0 2 3 2 9 9 _ 
4 I 0.Q052^ 0.80888^ _ a 0 4 4 0 7 5 _ __0^1417 0.34686 0.024716_ 
0.004832 _ _ 0 ^ 7 0 ~ 0.048907 -0.001435_ -0.351200 0 . 0 2 3 2 8 1 _ 
6 I 0.005845 0.905610 ~ 0.054753 0.001149 0.281290 _ 0 . 0 2 4 4 3 0 _ 
7 I -0.00085^" -0.133050 0.053894 0.000197 0.048320 0 . 0 2 4 6 2 8 _ 
8 I -0.0057Tr" -0 884780 0 . 0 4 8 l 8 3 ~ -0.001166 -0.285400 0 . 0 2 3 4 6 2 _ 
9 I - 0 . 0 0 2 4 5 ~ -0.380370— 0.045728 -0.001983 “ -0.485430 0 . 0 2 1 4 7 9 _ 
10 I -0.0185^ -2.880750 0.027m~_ -0.005598 -1.370490 0.015881_ 
11 I 0.00002^" 0.004400 0 . 0 2 7 1 ^ ~ " -0.000833 -0.203910 0 . 0 1 5 0 4 8 _ 
12 I -0.005955 -0.922630"" 0.021207 -0.003200 -0.783470 0 . 0 1 1 8 4 7 _ 
13 I -0.0026^ -0 .4097^ 0.018562~" -0.007561 -1.850970 0.004287_ 
14 I 0.000882 0.136600 0 . 0 1 9 4 4 3 ~ 0.001695 0.414830 0 . 0 0 5 9 8 1 _ 
15 I 0.000T58~ 0.024440 ~ " 0 ^ 1 9 6 0 1 -0.000976 -0.238970 0.005005 
16 I 0.00334r" 0 .51722^_g:g^ j212_Z^^:ggM^ -0.359410 0.003537 
17 I 0 . 0 0 0 9 2 ^ a U j j g g ^ ^ ^ ^ j ^ 2 g 2 L _ Z ^ : g g 2 M L _ 0.769010 0.006678 
• 18 I -0.000957" -0.147600 0.022917 -0.003914 -0.958100 0.002764 
19 I - 0 . 0 0 ^ ~ ^ 4 9 2 2 8 0 0.019740 0.000236 0.057660 0.003000 
20 -0.0007½ -0.122760 0.018947 -0.000322 -0.078810 0.002678 
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Table 6.3.1 
Average And Cumulative Excess Returns Around Option Introduction For 
Equally-Weighted Portfolio - 21 Days Window 
MeanAdjustedModel MarketAdjustedModel 
~ ^ Average ~ ~ T ^ S ~ ~ Cumulative Average~~ t-value Cumulative 
Excess Return excess return Excess Return excess retum 
- ^~~"ZoMW _ ^ 0 J 0 3 5 4 0 _ _ ^ g 0 0 i 7 4 ^ _ ^ a O O O g ^ _ ^ ^ 2 3 7 0 - 0 . 0 0 0 6 7 7 _ 
,9 o ^ ^ r T " 0.162830 -0.000810 0.001287 0.346390 0 . 0 0 0 6 0 9 _ 
" T ^ a 0 0 5 ^ 3 ~ ^ 5 2 5 8 0 ~ 0 . 0 0 4 6 7 3 “ 0.004664 1.255490 0 . 0 0 5 2 7 3 _ 
,7 0 . 0 0 7 7 ^ 1.353610 0.012464 0.005630 1.515670 0 . 0 1 0 9 0 3 _ 
" ^ ; ^ ] ^ ; ^ ^ ^ I i r " 1 . 6 2 9 7 W ~ _ g ^ g ^ l g i i _ _ _ ^ : g g 2 g g Z _ 0.876760 0 . 0 1 4 1 6 0 _ 
•5 -0 OOOOOT" - 0 . 0 0 0 3 5 ^ 0.021842 -0.000575 -0.154750 0 . 0 1 3 5 8 5 _ 
" I j ^ : ^ 2 9 8 0 . 0 5 1 8 4 0 ~ 0 .022U0~~ 0.000682 0.183710 0 . 0 1 4 2 6 8 _ 
~ 0 002309 ~ 0.401190 _ 0.024449 0.000767 “ 0.206410 0 . 0 1 5 0 3 4 _ 
1 5 " 5 0 ^ -1.280180 ~ 0 . 0 1 7 0 8 1 -0.001966 -0.529370 0 . 0 1 3 0 6 8 _ 
" T I ^ n ^ ^ ^ ; ^ ^ ^ ^ ] ^ ^ m nni7401 -0.001187 -0.319530 0 . 0 1 1 8 8 1 _ 
―^ " ^ n ^ ^ T J ^ ^ ] ; 2 l 2 ^ 7 n 0 015477 0.000119 0.031980 0 . 0 1 2 0 0 0 _ 
— 1^^5040 0.071830 0.015064 0.002942 0.791860 0.014 1 _ 
— 0 002646 0.459740 0.017710 -0.000196 -0.052800 0 . 0 1 4 7 4 5 _ 
— 1^^500^ ^.016940 "0.017613 0000716 0.192830 0 . 0 1 5 4 6 1 _ 
— 0 004967 0 862960 0 099S7Q 0 001243 0.334650 0 . 0 1 6 7 0 5 _ 
— ^ 0 0 ^ 0 795330 0 n m 5 7 -0.001490 -0.400970 0 . 0 1 5 2 1 5 _ 
— 0 005591 0 971430 0 032748 0.001124 0.302530 0.016339__ 
— I 5 W m :p.l93360 ~"0.031635 0.000105 0.028340 0 . 0 1 6 4 4 4 _ 
^ 1 7 K K ^ ^ ^ ^ _ ^ ^ 0 "0 025670 -0.001277 -0.343690 _ 0 . 0 1 5 1 6 7 _ 
— -0 002709 -0.470710 0.022961 -0.002006 -0.539920 0 . 0 1 3 1 6 2 _ 
10 -0 018848 -3.274730 0.004113 -0.005739 -1.544980 0 . 0 0 7 4 2 3 _ 
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Table 6.3.1 
Average And Cumulative Excess Returns Around Option Announcement 
For Equally-Weighted Portfolio - 41 Days Window 
! | MeanAdjustedModel MarketAdjustedModel 
ay Average ~ ~ 1 ¾ ^ ~ ~ Cumulative Average t ^ e CumulaUve 
ExcessRetum excess return ExcessRetum excess retum 
?0 I 0.001251 _ 0.184230 0.001251 0.003585 0.847860 0.003585 
19 I -0.004814 -0.708960 -0.003563 — -0.003994 -0.944640 -0.000409 
18 I 0.006208 “ 0.914300 0.002645 “ 0.002062 0.487750 0 . 0 0 1 6 5 3 _ 
17 I 0.001776— 0.261640 “ 0.004421 0.002009 0.475100 0 . 0 0 3 6 6 2 _ 
16 I 0 . Q 0 2 3 1 7 ~ 0 . 3 4 1 2 7 0 — 0 . 0 0 6 7 3 8 0 . 0 0 0 2 1 2 0 . 0 5 0 0 3 0 0 . 0 0 3 8 7 3 _ 
15 I 0.000904 0.133090 0.007642 — -0.004642 -1.097750 -0.000768 
14 I -0.004572 -0.673450 0.003070 -0.004360 -1.031290 -0.005129 
13 I 0.003080 0.453600 0.006149 0.000488 0.115430 -0.004640 
12 I 0.009465 1.394020 — 0.015614 0 003925 0.928330 -0.000715 
11 I 0.004090 _ 0.602420 0.019705 -0.000721 -0.170540 -0.001436 
•10 I -0.003823 -0.563060 — 0.015882 0.002813 0.665270 0 3 7 6 _ _ 
-9 I -0.003289 -0.484480 0.012592 -0.002843 -0.672370 - _ 6 
•8 I -0.000631 -0.092900 0.011961 -0.000984 -0.232810 - 451 
•7 I 0.010400 1.531780 0.022362 0.008679 2.052560 0 _ 2 2 8 
-6 I 0.001569 0.231070 0.023930 0.003115 0.736830 _ _ 0 . 0 0 9 3 4 3 _ 
-5 I 0.004018 0.591830 0.027949 — 0.001508 0.356550 _ 0 . 0 1 0 8 5 1 _ 
•4 I -0.002066 -0.304270 “ 0.025883 0.000279 0.066000 0.0Ul30_ 
•3 0.001876 0.276360 l 0 2 7 7 5 9 -0.002027 -0.479290 0 . _ 1 0 3 
•2 I 0.003420 0.503710 0 031179 0.000097 0.022910 ― 
•1 I 0.009743 1.435000 0.040922 0.005662 1.339130 0 . 0 1 4 8 6 2 _ 
0 I 0.008180 1.204850 “ 0.049103 0.001900 0.449380 0M6162 
1 I 0.013256 1 952440 — 0.062359 0.007850 1.856630 _ 0 . 0 2 4 6 1 2 _ 
2 I 0.000057 0.008330 “ 0.062416 0.001626 0.384470 238 
3 0 . 0 0 1 5 6 2 ~ " 0.230060 0.063978 0.001195 0.282620 433 
4 -0 .004448~~ -0.655170 —0.059529 -0.000863 -0.204190 0 _ 6 9 
5 -0.008469 -1.247310 ~ 0 . 0 5 1 0 6 0 -0.002422 -0.572860 0024147 
6 -0.001459 -0.214870 1 . 0 4 9 6 0 2 0.000133 0.031400 0024280 
7 0.001854 n o^ooon " j H j ^ 5 0.000551 0.130370 _ 0 . 0 2 4 8 3 1 _ 
8 I 0.003122 0.459880 0.054578 0.004013 0.949000 0028844 
9 I 0'.005690 0 838030 0.060267 -0.003385 -0.800550 0 0 2 5 4 5 9 _ 
in nnniRQO 0 ^ 7 8 4 2 ^ ^ 0.062158 0.002776 0.656510 0 . 0 2 8 2 3 5 _ 
11 I -0.003047 -0.448740— 0.059111 -0.004277 -1.011530 _ 0 . 0 2 3 9 5 8 _ 
p - n n m i 0 7 ; ^ 2 ^ j ^ j ^ j ^ _ ^ ^ g g ^ 4 ~ -0.001951 -0.461510 0 . 0 2 2 0 0 6 _ 
p nnn^n^^ 0 7 4 5 6 8 ^ _ a 0 ^ 7 ~ -0.000590 -0.139640 0.021416_ 
14 I -0.002470 -0.363840— 0.058596 -0.001348 -0.318760 0 , 0 2 0 0 6 8 _ 
15 0002423 0 3 l 6 8 9 0 ~ 0.061020 0.000579 0.136940 0 . 0 2 0 6 4 7 _ 
1^ -0 0 0 0 6 2 r " - 0 . 0 9 1 9 4 ~ 0.060395 0.000260 0.061580 0 . 0 2 0 9 0 8 _ 
17 - o ' o i 9 0 ^ - 2 . 8 1 2 0 i r " 0.041303 -0.005918 -1.399750 0.014989_ 
1« n'on7^dQ L ] 2 6 5 5 ^ 0.048952 0.002128 0.503230 _ 0 . 0 1 7 1 1 7 _ 
1Q -0001744 _ ^ 0 j 5 6 9 3 0 0 . 0 4 7 2 ^ ~ -0.000712 -0.168370 0 . 0 1 6 4 0 5 _ 
20 O O O n F 0.254570 0.048936 -0.001791 -0.423650 0 . 0 1 4 6 1 4 _ 
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Table 6.3.4 
Average And Cumulative Excess Returns Around Option Announcement 
For Equally-Weighted Portfolio - 21 Days Window 
Mean AdjustedModel M^ketAdjustedModel 
Day Average""^ t-value ~~Cumulative Average t-value Cumulative 
Excess Retum excess retum Excess Retum excess retum 
~ r i F -0.00395^" -0.593500 -0.003954 ~0 .002772 0.669490 0.002771 
~ ^ -0.003421 -0.513420 ~ -0 .007375 -0.002833 -0.684260 — -0.000061 
" ^ ^ _ j j ^ g g ^ j ^ ^ g J j j j g g _ -0.008137 -0.000936 -0.226140 -0.000997 
~ ~ ^ _ O m O ^ ^ 1.541200 0.002131 0.008724 2.107430 0.007727 
~ ^ 0.001437 0.215740 0.003569 0.003164 ~ 0 . 7 6 4 2 0 0 0.010890 
3 | ^ ^ 0 ^ 0 0 3 8 8 7 _ 0.583370 0.007456 0.001617 —0.390550 0.012507 
~ T ~ -0.002197 -0.329790 0.005258 0.000260 —0.062890 0.012767 
~ ~ f ~ 0 .00174^" 0.261900 0.007003 -0.001953 -0.471880 0.010814 
~ ^ 0 .00328^" 0.493570 0.010292 0.000212 0.051250 0.011026 
~ T ~ 0 . 0 0 9 6 i r " 1.442580 0.019904 0.005767 —1.393210 0.0167¾ 
0 _ 0 j 0 8 " 0 4 9 ~ 1.208050 0.027953 ~0.001984 0.479200 0.018777 
~ T ~ _ _ 0 j l 3 1 2 5 —"L969870 0.041078 “ 0.007891 1.906240 0.026668 
~ T ~ _ - 0 . 0 0 0 0 ^ -0.011240 0.041003 0.001612 0.389280 0.028280 
~ T ~ 0.001431 0 . 2 1 4 m ~ 0.042433 0.001253 0.302720 0.029533 
4 _ ^ q 0 0 4 5 8 0 _ _j^0.687370 0.037853 “ -0.000878 -0.212180 0.028655 
" T " ^ 0 . 0 0 ^ T ^ 0 7 7 0 0.029253 -0.002437 -0.588720 0.026218 
6 -O.OOi[I% ^ 3 8 6 8 0 0.027663 0.000171 0.041240 0.026388 
~ ^ 0.001TO 0!l58460 ~ g 0 2 9 3 8 5 0.000703 0.169700 0.027091 
~ Y ~ ~ X 0 0 2 9 9 1 ~ 0 . 4 4 8 9 1 0 0.032376 — 0.004125~ 0.996470 0.031216 
~ y ~ 0.005^59 ^ 4 2 6 0 0.037935 -0.003250 -0.785100 0.027966 
~ T o ~ 0.001759 0.264000 0.039693 0.002831 | 0.683870 0.030797 
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Table 6A.1 
Mean Adjusted Excess Returns Around Option Listing 
For The Market Index • 41 Days Window 
Day Excess Retum t-value 
j O -0.005884 -1.643180 “ 
-19 _ 0.003828 1.069050 “ 
-18 0.005784 1.615120 
Il7 0.000772 0.215490 
^16 0.000024 0.006590 
_ _ ^ l j ^ _ 0.001533 0.427990 — 
-14 -0.003726 -1.040530 
I B 0.000887 — 0.247630 “ 
-12 0.004919 1.373740 
-JA 0.001934 0.540040 “ 
j O -0.000708 -0.197840 
-9 -0.000802 - -0.223960 
-8 0.001004 0.280400 
-7 0.002331 0.650910 
_ _ ^ ^ " ~ 0.005807 1.621730 — 
l5 0.000933 — 0.260640 “ 
-4 0.000271 0.075620 
-3 0.000842 0.235170 
-2 -0.005076 - -1.417570 
-1 0.001330 0.371470 — 
0 -0.001625 -0.453730 
1 -0.003053 -0.852580 — 
2 ‘ 0.003017 — 0.842480 
3 -0.000381 -0.106310 
4 0.003410 — 0.952260 
5 0.005567 1.554560 
6 0.004302 _ 1.201440 
7 -0.001634 — -0.456270 
8 — -0.004338 — -1.211520 
g J -0.000476 -0.132980 — 
10 -0.012758 — -3.562740 
11 0.001019 0.284490 
12" -0.002931 -0.818460 — 
13 0.004810 “ 1.343120 
14 -0.001071 — _ -0.299090 
15 0.000926 0.258480 
16 - 0.004841 — 1.351810 
17 ~ -0.001818 -0.507590 — 
18 0.003465 “ 0.967630 
19 -0.003054 “ -0.853000 
20 0.000107 0.029770 
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Table 6.4.2 
Mean Adjusted Excess Returns Around Option Listing 
For The Market Index - 21 Days Window 
Day Excess return t-value 
-10 -0.000749 -0.220150 
l9 -0.000842 — -0.247650 
-8 0.000964 0.283460 “ 
_ _ ^ 7 _ " ~ 0.002291 0.673610 “ 
-6 0.005767 — 1.695910 
Is 0.000893 — 0.262650 “ 
^ ^ ^ 4 0.000231 0.067820 
j _ 0.000802 0.235820 
-1 -0.005116 -1.504550 
-1 0.001290 0.379360 — 
0 -0.001665 ~~ -0.489600 
1 -0.003093 — -0.909600 
_ _ j _ " ~ 0.002977 0.875340 “ 
^ ^ 3 _ -0.000421 -0.123760 
^ _ j _ ^ 0.003370 0.990940 
5 0.005526 — 1.625170 
6 0.004262 1.253330 
7 -0.001674 — -0.492280 
8 -0.004378 “ -1.287580 
9 -0.000516 ~ ~ -0.151840 
10 -0.012798 -3.763460 
94 
Table 6.3.1 
Mean Adjusted Excess Returns Around Option Announcement 
For The Market Index - 41 Days Window 
Day Excess Return t-value 
-20 -0.003313 “ -0.755910 
_ _ ^ ^ 9 ^ ~ -0.000672 -0.153230 “ 
-18 0.003637 — 0.829860 
_ _ ^ V j J ~ 0.000057 0.012920 _ 
-16 ~ 0.002025 0.462070 “ 
-15 0.004644 1.059640 
^ _ ^ 1 4 ^ — -0.000231 -0.052810 “ 
-13 0.002415 0.551020 
-12 — 0.005203 — 1.187220 
-11 0.005299 1.209250 
-10 -0.005505 -1.256180 
l9 -0.000204 -0.046660 
Ig 0.000428 0.097640 “ 
-7 0.001605 0.366300 — 
-6 -0.000728 -0.166140 
^ _ _ ^ 5 _ ^ ~ 0.002342 0.534300 — 
-4 -0.001701 ~~ -0.388170 
-3 — 0.003572 0.815160 
-2 0.002451 0.559380 
-1 ~ ~ 0.003519 0.802950 
0 0.006137 1.400470 
1 0.005187 1.183550 “ 
2 “ -0.000955 “ -0.218010 
3 — 0.000436 0.099390 
_ _ J ^ ~ -0.002432 -0.554900 — 
5 -0.005376 -1.226740 
6 -0.000462 -0.105340 
7 0.000512 0.116760 
8 -0.001514 — -0.345580 
9 0.007720 ~ ~ 1.761580 
10 -0.001873 -0.427290 
11 0.001238 0.282540 — 
12 -0.001171 -0.267260 — 
13 0.005595 1.276620 
14 — -0.000857 -0.195540 
15 0.000693 0.158070 — 
16 -0.000374 - -0.085270 
17 -0.013179 — -3.007230 
18 0.005880 1.341690 
19 -0.000743 -0.169620 
20 0.003635 0.829500 
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Table 6AA 
Mean Adjusted Excess Retums Around Option Announcement 
For The Market Index - 21 Days Window 
Day Excess return t-value 
-10 -0.005777 -1.341420 
-9 -0.000477 — -0.110690 
-8 0.000156 — 0.036150 
-7 0.001333 — 0.309510 
-6 -0.001000 ~ -0.232260 
-5 0.002069 0.480460 — 
-4 -0.001973 -0.458190 
. j 0.003300 — 0.766250 
-2 0.002179 — 0.505980 
-1 0.003247 — 0.753820 
^ ^ _ 0 _ ^ ~ 0.005865 1.361810 “ 
1 0.004915 ~ 1.141090 
2 -0.001228 -0.285040 
3 0.000163 — 0.037920 
^ _ \ ^ ^ -0.002704 -0.627840 “ 
5 -0.005648 ~ ~ -1.311460 
6 — -0.000734 ~ ~ -0.170400 
7 0.000240 0.055600 — 
8^ -0.001787 ~ ~ -0.414860 
^ 9 ~ ~ 0.007448 1-729260 
10 -0.002145 -0.498000 
96 
Table 6.5 
Option listing and stock return risk measures 
(a) Event period from day -20 to day +20 
Raw Return Market Adiusted Retum Systematic 
Total Variance Total Variance 
Number of: 
Total observations 12 12 12 
Lower observations 5 6 5 
t-statistics: 
Equal risk hypothesis -0.57735 0 -0.5775^ 
Average Average Average 
Variance Volatility Variance Volatility Beta 
Average risk: … ’ 
Before listing 0.0002438 0.0151679 0.0001117 0.0097473 1.0961863 
After listing 0.0002551 0.0157363 0.0000938 0.0094538 1.0944866 
Percentage increase 4.635 3.747 -16.025 -3.011 -0.155 
(b) Event period from day -10 to day +10 
Raw Return Market Adiusted Return Systematic 
Total Variance Total Variance Risk 
Number of: 
Total observations 12 12 12 
Lower observations 5 4 7 
t-statistics: 
Equal risk hypothesis -0.57735 -11^470 0.57735 
Average Average Average 
Variance Volatility Variance Volatility Beta 
Average risk: 
Before listing 0.0002233 0.0145733 0.0001034 0.0094762 1.073371 
Afler listing 0.0002535 0.0156742 0.0000971 0.0096365 1.1062303 
Percentage increase 13.524 7.554 -6.093 1.692 3.061 
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